Abstract-Colloidal core and core shell Quantum Dots (QD's) are unique and important optoelectronic materials because properties of these QD's can be tailored by configuring core and optimizing shell thickness. In this research work, lead selenide (PbSe) core and PbSe-CdSe (Core-shell) QD's are synthesized using oleic acid as a capping ligand by colloidal route. This simpler, cost-effective and rapid single pot synthesis route for colloidal core-shell quantum dots unlike conventional double-pot approach like cationexchange and SILAR process has been reported for the very first time. Phase formation of prepared quantum dots is confirmed by XRD analysis, capping ligand presence by IR spectroscopy and morphological information by Scanning electron microscopy respectively. These synthesized inorganic quantum dots are dispersed in Poly (3-hexyl thiophene) polymer for formation of their respective nanocomposites. From PL quenching studies, it was inferred that PbSe-CdSe coreshell quantum dots showed enhanced rate of PL quenching and hence higher value of Stern-Volmer constant (K SV ) than PbSe Core QD's. This confirms that CdSe shell formation on PbSe core significantly passivates the core-surface, increases the stability and enhances the charge transfer mechanism for its potential application in Hybrid Solar cells.
I. INTRODUCTION
IV-VI Colloidal semiconductors QDs are having their potential application in telecommunication, photoelectonic devices and biomedical labeling [1, 2] .
These semiconductor QDs and their core shell structure can be synthesized by bottom up chemical synthesis. Shell formation of different semiconductor compound on the core structure is important to reduce the defect of core by passivating the electronic surface states of core and increase the stability of colloidal nanocrystal [3] . PbSe QDs are an important class of material having strong confinement effect due to large Bohr radius (23nm) near about eight times larger than CdSe [4] and small band gap (0.28eV bulk) in near infrared region. It has been found that lead selenide QDs are not much stable and to stabilize the core different PbSe/PbS ] and PbSe/SiO 2 [6] core/shell structure are synthesized reported in literature. PbSe/CdSe Core/Shell structures are also mentioned to improve the stability of core synthesized by SILAR and Cation exchanged process (double pot synthesis route).
In this research work, properties of PbSe core and PbSeCdSe core-shell QD's prepared by colloidal single pot synthesis route than conventional double pot synthesis routes like SILAR and Cation exchange process and polymerPbSe/PbSe-CdSe nanocomposites are reported for the first time. Cadmium selenide was opted as a shell material, due to its less lattice mismatch of 1% with PbSe [7] with marginal change of the surface chemistry and physics.
II. EXPERIMENTAL DETAILS
PbSe QDs are synthesized by chemical route method described by Murray et al [8] . Experiments are carried out under an Argon gas inert atmosphere using schlenk type apparatus.
A. Required Chemicals
Lead Acetate, Phenyl Ether, Oleic Acid, Oleylamine, Selenium metal powder and n-trioctyl phosphine (TOP) were purchased from Aldrich Chemical Co., P3HT poly (3-hexyl thiophene).
B. Characterization
XRD analysis has been performed for phase formation confirmation and crystallite size information by using Bruker D8 advance instrument. The morphology variations are confirmed by Scanning Electron microscopy and analysis is done by utilizing (SEM LS-440). Additionally, Fourier Transform Infrared spectroscopy was used for further confirmation of capping ligand and spectras of respective samples were recorded by Perkin Elmer Instrument (Spectrum BX-500).
III. RESULTS & DISCUSSIONS
In this research work, PbSe core and PbSe-CdSe core-shell (CS) QDs are synthesized by colloidal route using oleic acid as a capping ligand. These synthesized inorganic quantum dots (QDs) are dispersed in hexane for further characterization.
The presence of oleic acid capping ligand on the surface of PbSe core and PbSe-CdSe core-shell QDs was confirmed by Fourier transform infrared spectroscopy. Fig.1 (a, b&c) shows a stack view of IR spectra of Pure Oleic acid, PbSe Core and standard device structure ITO/PEDOT: PSS/P3HT: PbSe/Al to watch the IV response and decides the possible application of these optimized nanocomposites in emerging field of Hybrid solar cells (HSCs). The significant improvement achieved in current density and open circuit voltage in case of PbSe-CdSe Core shell devices is due to enhanced charge transfer from polymer to core shell QDs than PbSe QDs. This effect is observed due to reduction in unwanted surface defects and traps with better surface passivation by shell formation. It is expected that these defects are hindering the transport of charge carriers towards respective electrodes generated after light absorption in fabricated device. It could also be perceived from the nature of IV curve that PbSe QDs based device having high resistance and low solar effect as compared PbSe-CdSe CS based device. This curve nature might be caused by imperfection of material property or interlayer mismatching during fabrication. An improved IV response for PbSe-CdSe CS based devices was achieved which also support the above findings that CdSe shell formation improved the material property and additionally the device response significantly. The obtained electrical results are in well favor of above results obtained by PL quenching and stern-volmer constant which already proved that charge transfer has enhanced in PbSe-CdSe CS case than PbSe QDs.
Finally, the solar effect was observed for both PbSe-Core and PbSe-CdSe core-shell QD's with current in (~"A) being higher for core-shell than for core. A detailed investigation is underway to improve the current characteristics of these devices.
IV. CONCLUSIONS
In conclusion, the PbSe Core and PbSe-CdSe core-shell QD's are successfully synthesized using oleic acid as a capping ligand by single-pot colloidal route rather than using a conventional double pot synthesis route. The importance and hence novelty of this work being the single-pot synthesis which is simple, convenient, cost-effective and also prevents the oxidation effects of the ambience which significantly enhances the stability of the inorganic PbSe-CdSe core-shell QD's. These synthesized nanostructures having unique optical, structural and electronic properties, are greatly applicable for Hybrid solar cell.
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